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Investigation of the Temperature-dependent Transformations in Synthetic 
Polymers With Rigid Chains 


transformed, it was plastified according to two methods: a) by 
the addition of a polymer with elastic chains (copolymer of 
caprolactam with hexamethylenediamine and adipic acid), b) by 
swelling in cresol. Figure 1 shows the influence exerted by 
temperature on polyurea plastified by copolymer. With the addi- 
tion of 75% copolymer, two processes may be observed: First, 
transition to the viscous state occurs, after which vitrifica- 
tion follows at a certain temperature. The behavior of polyurea 
swelled in cresol is shown in figure 3. Also in this case the a 
viscous state occurs with an increase in temperature. On the 
basis of these results the authors point out the following two 
possibilities: 1) Hardening of polymers with elastic chains by 
the admixture of polymers with rigid chains, and 2) reduction of 
temperature by plastification in order to make working with 
polymers with rigid chains possible. There are 3 figures and 

5 Soviet references. 
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3h4 Sov/20-129-5~36/64 : 
AUTHORS: Iovleva, M. M., Kozlov, P. V., Kargin, V. A, Academician S 
TITLE: The Solubility of Grafted Copolymers| on the Basis of Poly- _ 


styreneand Acrylic Acid" 


PERIODICAL: (asent Akademii nauk SSSR, 1959, Vol 129, Nr 5, pp 1093-1095 
USSR 


ABSTRACT: Since grafted polymers often feature the thermodynamic prop- 
erties of their initial components (Refs 1-3) the authors in- 
vestigated whether in this case actual components in the sense 
of Gibb's phase rule are concerned. They determined the number A 
of the phases and the degrees of freedoms in a system cons erties 
of the copolymer of polystyrene with 5 or 22% acrylic acid +), 
benzyl alcohol (+J, and methyl alcohol. Methyl alcohol was added 
to the solutions of the copolymer of different concentrations 
in benzyl alcohol, and the beginning of turbidity was determined 
by means of a photoelectric colorimeter. Two phases were Oob- 
served: Solution of methyl alcohol in benzyl alcohol and solu- 
tion of the copolymer in benzyl alcohol. The phase diagram 
(Fig 1) shows that the critical concentrations at which 

Card 1/2 turbidity occurs, are on a straight line and that the copolymer 
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15 B22 ge52T 4161/4130 
AUTHORS : perov, /}. Nes candidate of pechni¢al Seiences; Kargin, v.A., 
Academici 33 Guidi s he en sandidate of sremical Sciences 
TITLE: production of oriented nolymethy) mot acre AEE and manufacvure of 
articles from 1% 
PERIODICAL: vestnik maghinostroyenty?, no. i, 1960, 70-715 
TEXT: Tne information presents the results of invest igavions and experi- 
ments which have peen undertaker in view of Lack of process and equipmen* data in 
special jiterature, including foreign sources. Methods studied in the subject 
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ee 


TITLE: International Symposium on Nasr omolesular Chemistry and the 
pxposition of Synthetic Materiais in the German Federal 


Republic 
PERIODICAL: vestnik Akademii nauk SSSR; 1960, Noe 5, PPe 68-74 


TEXT; The Symposium was convened py the Commission of High-molecular 
Compounds of the International Association for Pure and Applied Chen~ 
istry and was held at Wiesbaden (German Federal Republic) from October 12 
to 1Ty 1959 It was attended dy some 1200 scientists from 22 countries» 
The Soviet delegation consisted of 29 representatives of the main 
branches of the chemistry end physics of polymers of the USSR; 

Problems of the physics of the polymers, high-molecular eompeunds in 
solutions, the elementary acts a8 well as the kinetics of polyreactionss 
the chemistry of organic and inorganic high-molecular compounds ; e 
natural high-molecular sompounds ana modeis were discussed. Go Pe Mikhaylov, 
cara 1/2 Vv 
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AUTHORS : Berlin, A. A., Kronman, A. G., Yanovskiy, D. M., Kargin, V.A. 
aber se 


TITLE: Impact-resistant Polyvinyl Chloride 


PERIODICAL: Plasticheskiye massy, 1960, No. 12, pp. 2 - 3 


TEXT: Heat resistance and impact of PVC are comparatively low which con- 
siderably confines its range of applicability in spite of its other good 
properties. It is possible to increase the impact strength of PVC by 
synthesizing vinyl chloride polymers grafted with various rubbers, by 
means of a chain transfer reaction. The mechanical properties of 
Viniplasts obtained by this method are, however, no better than those of 
Viniplast made of PVC. The present paper investigates the physical and 
thermomechanical properties of Viniplast obtained from compositions 
consisting of PVC coplasticized with a polar synthetic rubber (PSR). Owing 
to interaction of functional groups of PVC with the rubber, interlaced 
structures of grafted copolymers are formed. PVC was mixed with 
stabilizers (litharge, calcium stearate) which were hot-rolled along with 
the adequate amount of PSR. Plates were cut from thin foils of the rolled 
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Impact-resistant Polyvinyl Chloride 3/191/60/000/012/001/016 
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containing 10% PSR of different types, its physical and mechanical 
properties ranged within the following limits: specific impact strength 
from 57.2 to 84.8 kg-cm/om* (8.6 for initial PVC); maximum tensile 
strength from 397 to 339 kgs om@ (550 for PVC); vitrification point 
petween 76 and 60°C (75 C for PVC). The addition of 10% PSR to the 
Viniplast, thus, increases the specific impact strength up to the 6 to 
10 fold, whereas the tensile strength is somewhat reduced, and the 
vitrification point is maintained. The dependence of the specific impact 
strength, tensile strength and relative elongation on the rubber content 
in Viniplast was investigated (Figs.1-3). The optimum ratio of PVC:PSR 
for obtaining Viniplast with high specific impact strength is 90:10 
(Fig.1). The introduction of 2.5% rubber increases the impact strength 
of Viniplast to the threefold. At a rubber content of 15 - 50%, Viniplast 
samples were not destroyed in the impact test owing to their high 
elasticity. With increasing rubber content, tensile strength and 
relative elongation of the material (Figs.2,3) decrease, and the surface 
of Viniplast becomes uneven and rough, beginning from a rubber addition 
of 25 - 30%. The temperature dependence of the specific impact strength 


material, and a stack of them was hot-pressed. In the test of Viniplast : 
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Impact-resistant Polyviny] Chloride 34331/ 60/000/012/001/016 
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Viniplast from Pyc even at a temperature below 0°¢, The specific 
Properties of impact-resistant Viniplast become Particular} 
room temperature, The absolute value of the Specific in 


» 4re presented in 
Table 2, There are 4 figures, 2 tables, and 1 Soviet reference, 
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Upgrading of cotton cord by means of oZonization 


soed. 2 n0,1:88-9L Ja 160, Vysokou, 


(MIRA 13:5) 
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pp 303 - 305 
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Plasticization of block copolymers of acrylic acid and styrene, 
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Structure of cellulose and the place it occupies among other 
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TITLE: The Problem of the Vitrification Temperature of 
Crystalline Polymers 
ea 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4, 
PP. 549-553 


TEXT: The authors refer tc a previous paper (Ref. 1), in which they 

showed that the vitrification temperature is an important cheracteristic 
feature for determining the working temperature of a polymer. In the 

present paper, they describe thermomechanical investigations carried out 

on polypro lene.| The latter was produced by means of various systems of 
“Gatalyetertritentin chloride-aluminum alkyl catalysts, Cr0z/A1 203.8109) Xx 
at the laboratory for polymerization of the authors! institute, 

From the reaction product, the atactic, amorphous fraction I was obtained 

by means of ether, and the crystalline fraction II by means of n-heptane, 

The insoluble fraction III was an isotactic polymer. The molecular weight 
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was determined by measuring the viscosity in decalin at 120°C. The 
vitrification temperature was determined by means of a dynamometric scale 
at stresses of between 0.3 and 510 kg/em?. The deformation occurring 
after 10 sec was also measured. Figs. 1-3 show the deformation (in %) as 
a function of temperature. Fig. 1 shows that in fraction I, the range of 
highly elastic deformation is limited by the vitrification temperature 
(-10 - -15°C) and the flow temperature. The vitrification temperature 
does not depend on the molecular weight; the flow temperature increases 
with increasing molecular weight. The crystalline polypropylene undergoes 
no deformation within a wide temperature range, and becomes viscous at 
its melting point (Fig. 2). If however, it is rendered amorphous by 
heating above melting temperature and subsequent quick cooling, then a 
region of a highly elastic state appears in the diagram, which, like in 
the atactic polymer, begins at -10°C. At high temperatures, however, 
deformability again decreases on account of recrystallization. The 
vitrification temperature was determined on the crystalline polymer, at 

a stress of 510 kg/cem2 (Fige 3). Above -10°C, the diagram shows a low 


stage that corresponds to the nighly elastic range of the amorphous 
polymer: 
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Legend to Fig. 3: Thermomechanical curve 
of crystalline polypropylene; stress, 
510 kg/cm? 


mms 


Ted : 
Loe 


' Furthermore, the vitrification temperature was determined by uniaxial 
extension of films on a dynamometer (Figs. 4 and 5). Below the 
vitrification temperature, all crystalline polymers without orientation. 
underwent breakage at low deformetion. Polypropylene becomes brittle 
setween -10 and -159C. Above vitrification temperature, the structure 
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becomes orientated, the film becoming anisotropic. Its strength increases 
two or three times; so, oreneated extension is possible only by means of 
higher stress above +15°C. Perpendicular to the orientation axis, the film 
still remains extensible at -65°C, and its strength rises to 1000 kg/cm. 
The vitrification temperature is thus lowered down to the lower 
temperature holding for other polymers with flexible chains. The range of 
working temperature is thus extended. The authors thank B. A. Krentsel' 
for his assistance in this work. There are 5 figures and 5 references: 

5 Soviet and 1 German. 
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AUTHORS; Kargin, Ve Ae, Kabanov, V, A., Zubov, V. P. 


Pao rE ara 


TITLE; Formation of Isotactic Polymethylmethacr late on Photo. 
Slaied eatin the System Methylmethacrylate - Zinc 
oride \ 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. oy x 
ppe 765-769 


TEXT: Proceeding from papers on the formation of stereoregular polymers 
(Refs. 1-4) the authors studied the influence exerted by inorganic 

salts capable of fixing a short-range order on the microstructure ef a 
polymer chain. The experiments were made in a special set of ampoules 
(Fig. 1). Ampoule 1 contained methylmethacrylate, ampoule 2 nCl,. 


and ampoule 3 benzoyl peroxide. The dehydration of the reagents by heating 
and evacuation is described. The monomer was then condensed in ampoule 2. 
A saturated solution of ZnCl, was produced in the monomer and polymerized 
in ampoule 3 under the action of ultraviolet light of a TPK-2 (PRK-2) 9 
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Formation of Isotactic Polymethylmethacrylate 8/190/60/002/005/012/015 
on Photopolymerization in the Syatem BOO 4/B067 


Methylmethacrylate - Zine Chloride 


mercury lamp at 20°C. The polymer obtained, which was purified by dis. 
solution and reprecipitation, showed isotactic structure. It had a density 
of 1.22 g/em? and a vitrification temperature of about 65°C, whereas the 
Syndiotactic polymer (Refs. 5, 6) had a density of 1,18 - 1.19 g/cm? and 

a vitrification temperature of 115 - 135°C, The authors discuss the change ‘4 
in the probability of formation of d,l- or d,d- (1,1-) configurations 

during the polymerization (Figs. 2, 3), caused by the crystal field 
fixing the short-range order. Isotactic polymerization requires a screw. 
like structure which ig stabilized by ancl, molecules through complex 


Vv, | 


formation with the ester groups of the polymer radicals and with the mono. 
mer molecules (Fig. 4). There are 4 figures and 8 references: 4 Soviet 
and 4 US. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.oV. Lomonoscva 
(Moscow State University imeni M. V. Lomonosov) 
> SET Ie Ve Lomonosov 


SUBMITTED: February 2, 1960 
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Investigation of the structural changes in fibers by measurenents of 


their specific surface areas and pore volumes, Vysokomsoed. 2 
no.6:916-925 Je '60, (MIRA 13:6) 


1. Fiziko-khimicheskiy: institut imeni L,Ya.Karpova 4 Nauchno-~ 
issledovatel'skiy institut shinnoy promyshlennosti. 
(Fibers ) (Sorption) 
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AUTHORS : Makaruk, L., Kozlov, Ps Vey Kargin, Vs A> 
wate SUERTE 
TITLE: Investigation in the Field of Polycarbonates. II. Blestron 


Ck Ses oa Se a ED oe 


Microscopic, Examination of the Structure of Polycarbonates 
TOS COpIC 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vel. 2, Ne. 6, 
PPe 931~936 


atructure of 2,2-bis.-(4'-oxyphenyl )-propane polycarbonate. Basing on the 
data of the method of experimenting and the results obtained, the authors 
discuss the concept cf flexible and rigid molecule chains and. ameng other 
things, they indicate that aifferentiation should be made between two 
types of links of polymer chains, i.e. the chemical and the kinetic chain 
link of polymer molecule chains. The examinations rere made with a Y3M-100 
(vEM-100) electron microscopa. High-molecular polycarbonase fractions were 
used (molecular weight 83000 and 230000) whose secondary strusture was 
produced in three ways: 1) by evaporating the solvent from very dilute 
polycarbonate solutions (chlorobenzene, benzene), 2) by separation from 


Card 1/3 


TEXT: Electron microscopic examinations were made of the secendary BG 
L 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710019-4" 


RELEASE: 06/13/2000 aah ha he eee 


ae Baer eee LP Le es 


"APPROVED FOR 


t 


83706 
Investigation in the Field of Polycarbonates. 8/190/60/002/006/031/o+2 
II, Electron Microscopic Examination of the 3015 /a064 
Structure of Polycarbonates 


dilute solutions (toluene, m=xylene, ethylbenzene and cyclohexano?) in 
the cooling of the Solutions, and 3) by precipitating the poiycarbonates 
with methanol from dilute solutions in methylene chloride. Pi esie ps 32 

show the structure. In the two first-mentioned Ways of production, 
polycarbonates with « Strongly asymmetrical, fibrous structure are 

obtained. This structure is due to « Lantos: cf the primarily formed y 
structure of the chain packets, and undergees no morphological chang: no 
hatter whether the chains of the packets are crystalline or amorphos , 
This is in agreement with the findings of the auther in a previcus paper 

(Ref. 1), and apparently explains the Specific character cf the techonical 
properties of these polymera, especially /the high impact atrengthi’the 
elasticity may bs ascribed to the fibersVof the polycarbonate: "O- 
poeGipitating with methanol, a spherical structure Shak is charge 
of solloidal systems ocours. This structure is unstable. and ain ¢ 
case of heating the fiber structure typical of pelycarbonats: is formed 
There are 12 figures and 7 references: 4 Soviet and 3 German, 
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AUTHORS: Kargin, Vs Ass Sogolova, T. I, 
TITLE: The Effect of Fillers on the Melting Points of Crystalline 
Polymers 


PERIODICAL: Vy sokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 7, 
Pppe 1093-1098 


TEXT: High-density polyethylene (with a melting point of 140°C) was ine 
vestigated. Compounds were chosen as fillers as do not react with polye 
ethylene, and whose melting points are considerably higher than that of 
polyethylene. These fillers were introduced into the melted polymer by 
calenders, and remained in the solid state, Kence it could be assumed that 

they affect the crystallind state af the yolyner, Without, however, ime 

pairing the structure of the chain molecules... Since the change in the 
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dynamometric scales (Ref. 3). On the basis of the thermomechanical curves 
obtained (Fig. 1), the effect of the filler on the melting point of 
erystalline polyethylene was investigated. The addition of anthracene, 
anthraquinone, coke, quartz powder, KCl, aluminum naphthenate, asbestos 
powder, PbS et al. in different amounts do not affect the melting point of 
crystalline polyethylene. The mechanical properties of polyethylene 
(strength, elongation), however, change within a wide range (see Table). 
The independence of the melting point of crystalline polyethylene from 

the use of chemically inert, solid fillers, and at the same time the change 
of a series of mechanical properties prove that solid fillers only de- 
compose the secondary structures in the polymer, the structure of the 
primary crystalline range remaining unaffected. The decomposition of the 
crystalline polymer structure by the addition of substances which chenical- 
ly react with it, was investigated in the crystalline polyamide [ -548 
(G-548) (melting point of 160°) by compounds which are solid at room 
temperature and have different degrees of dissociation (tungstic, oxalic, 
and phosphoric acids). For a comparison, the weakly dissociated formic 
acid was also used. The thermodynamic curves of these mixtures are shown 
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in Pig, 2. It was found 


that the melting point of the crys 
amide was reduced. Final 


ly, metal oxides (Cad, Zno, Mgo, 
as fillers for the crystalline Polyamide, They slightly affect the 
nelting point, but Considerably increase t i i 
The addition of larger quantities of metal 
formation of materials whi 


ing point of the crystalli 
metal oxides in crystallin 
There are 3 figures, 1 tab 
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TITLE; Modification of Poly 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2 
Pp. 1188-1192 
TEXT: 


q ion with 
at 60-70 c, 


calcium stearate 
at 155-170°% 
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properties than pure polyvinyl chloride, On the other hand, a joint plasti 
fication of polyvinyl chloride (PVC) of the type N$-4 (PF-4) with HK (XK) 
natural rubber, CKB(SKB) butadiene rubber, CKH (SKI) isoprene rubber, 
CKH-26 (SKN-26) butadiene-nitrile rubber, and chloroprene rubber (nairit), 
led to the following results; 


PVC combined Content of toughness tensile strength relative elonga- 
with: rubber, % kg-cm/om2 kg/cm? tion, % 
without rubber) 0 8.6 550 82 
natural rubber 10 9.7 354 4.4 
butadiene rubber 10 6.7 350 5.8 
isoprene rubber 10 3.7 357 9.7 
nairit 10 16.5 437 81.5 


butadiene-nitrile 
rubber 10.— 34.6 551 100 


Rubbers with marked polarity (nairit, SKN-26) showed double to fourfold 
toughness, Hydrogen bonds are likely to form between the polar rubber 
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AUTHORS: Bergin, V A+; Bakeyev, N. F., Li Li-shen, Ochapovskaya, 


TITLE: Electron-microscopic Investigation of the Crystalline 
Structures of Polystyrene and Polypropylene 


PERIODICAL: 


Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No, 8, 
8 


9. 


pp. 1280-1262 - 
TEXT: This paper is a preliminary report on the production and electron. | 
microscopic investigation of monocrystals of isotactic polystyrene and —_ 
polypropylene. It was found as a condition for the formation of monocrystals 
that crystallization takes place above the vitrification temperature, There- 
fore, 0.01 - 0.05% solutions of the polymers were heated to boiling in 

xylene, and cooled in a Dewar-vessel system for 2-3 weeks. In the case of 
polypropylene, trichloro ethylene heated to 87°C was also used as a solvent, 
As a second variant, the polystyrene solution heated to 110°C was applied 

to a hot collodion base, and erystallization took place by evaporation of 

the solvent, Monocrystals with a size of up to 100 » were observed in the 
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electron microscope. The polystyrene crystals showed a fibrous structure, 
The fibers were directed perpendicular to the longer diagonal of the rhomb, 
the c-axis was perpendicular to the base surface. Crystals of a laminated 
structure were formed in the case of polypropylene crystallized fron 
xylene, rhombic crystals, however, from trichloro ethylene. A preliminary 
electron diffraction study showed that the molecular chain in these crystalg 
nad a similar folded conformation as had been found in other polymers. 
[Abstracter'g note: The text refers to 8 figures, but two only are given]. 


There are 2 figures and 8 references: 2 Soviet, 2 US, 2 British, 1 German, — 
and 1 Italian, 
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AUTHORS: Selikhova, V, I., Markova, G, S:, Kargin, V. A. 
ee cers ee i a 
TICLS: X-Ray Investigation of Oriented Gut ta-percha’ Films in the 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 9, 
Pp. 1398-1401 

TEX’: The authors wanted to determine the temperature ranges for the 

three modifications (a, B, y) of gutta-percha, The sample used wag gutta- 

percha obtained from Euonymus, with a molecular weight of about 30,000. 

The films were prepared from a gutta-percha solution in cel, at room tem- 


perature. Likewise at room temperature, the films were stretched by 400%, 

The X-ray structural anélysis was made by a camera described in Ref, 7 for 
high temperatures, and by a YPC-70 (URS-70 )*bniversal apparatus for X-ray 
Structural analyses at temperatures between room temperature and 80 C. / 
Figs: 1-6 show the X-ray diffractiontictures obtained, Furthermore, the X 
authors examined the fusion of films irradiated with (60 in vacuum. The ' 


ner Pig results were obtained: The B-modification is Stable up to 56°C. 
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At higher temperatures, fusion sets in along with transition to the 
a-modification which melts at 64°C. The y-modification is stable at still 
higher temperatures, and melts only at 76-78°C, The a- and P-modifications 
exhibit a better orientation of chains than the y-modification. Radiation 
deses of 75°10° ~ 1090010 roentgens do not bear any influence on the erys- 
tal structure; there occurs, however, a change in the melting processes, 
At 75°10° r, the éransition of the B- into the a-modification takes place 
unchangedly at 55°C. The genod ication melts at 63°C, but no more y-modi- 
fication forms on cooling. At 100°10 T, & complete transition of the 
B=modification into the a-modification does not even take place at 78°C. 
Evidently, this radiation dose gives rise toa cross-linking which renders 
the relaxation of chains and the transition to the a-modification impossi- ix 
ble. There are 6 figures and 7 references: 2 Soviet, 3 US, and 2 British, 
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AUTHORS: .Kargin, V. A., Markova, G. S., and Kovaleva, V. P. 
TITLE: A Study of the Structure and Properties of Copolymers of 
Ethylene With Propylene 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 10, 


Pp» 1531-1534 


TEXT: The authors made comparative studies of regular polyethylene and pdly- 
Propylene, and of copolymers containing 4, 8, 10, 20, 54, and 73.6% of 
propylene. The electron diffraction was taken by means of an 3M-4 (EM-d) 
electron diffraction camera of the POU(GOI) system, and the ring diameter 

wag measured by an UZA-2 (IZA-2) comparator. The electron diffraction 
pictures (edp) for polyethylene and polypropylene corresponded to publish- 

ed data (Ref, 1). In the copolymers with 4-54% of propylene, the edp cor- 
responded to those of polyethylene. Only at a content of 73.6% of pro- x 
pylene, the polyethylene edp is superposed by polypropylene edp. The edp 

of the copolymers had the same structure as those of the individual con- 
ponents, Neither intermediate structuresnor changes of the lattice paran- 
eters have been observed that might indicate a stress in the crystals. 
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The spectrum analysis showed that the intensity of the 1372 gue 
CH, group increased almost proportionally with the pro- 


tion band of the 
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Kargin; Ve Ao _ 


ee 
TITLE: Spiral Structures of Polyathyler: 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2. Ne, 14 
pp- 1715 - 1716 | oO 


TEXT: The authors used electron misroscopie analyses to study the 
structural modificationg taking place in polyethylene, gehen rere con 
cantrated solutions were used in comparison With poaes Bae eee. ye 
A solution of 0.2% polyethylene in toluene was heated 50 41005 ant ape 

plied onto a colloxyline base. The pictures were Gaon hy a y3rIB-409° ag = 
(UEMB-100) electron microscope. Unlike previously dsgizibed GOTCSSSEES 
(Refs. 1-4), wherein first packets, *hen planes, and bie <aiet i 


fibril structures passing over into planes Biving rise in turer 
oe Figs. 5-7. The appearance of these Structure: 
Plained by a reduced mobility of the individual molecular s®2gmants of 
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AUTHORS: Zubov, V. P., Kabanov,. V. A.. Kargin V. A.. 
Shchetinin, A. A. Soe Se ee 


TITLE: Effect of Pressure on the Formation of the Micrcstructure 
of Polymer Chains in the Polymerization Process 


PERIODICAL: Vy sokomolekulyarnyye soyedineniya, 1960. Vol. 2. Ne. 41. 
pp. 1722 - 1727 


TEXT: The ratio k,/k, of the reaction rates of the formation of iso a 


tactic end syndiotactic structures of a polymer can be influenced by 
stereospecific catalysts,‘ and also, according to T. G. Fox (Ref.1), by 
the reaction temperature. The authors wanted to study the effect of 
pressure on the said ratio k, /k- Proceeding from the theory of abso- 


lute reaction rates and taking into account a different compressibility 
of the initial components and the intermediate complex Pthey obtained 


oe equation: In(k,/k,) = bv* p/RT - Aa p*/2Rt 5 2Abp?/3RT > in(k, /k. } 
ar ail Sas 
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és Here Svs denotes the difference between the volumes of the syndic. 


tacti> and isotactic intermediate complexes at normal pressure Aa* is 

tha difference between the coefficients of compressibility of the 

initial components, Ab the difference between the coefficients sf com. 

preseibility of the intermediate complexes, Ka and Ke the rate -an. / 
Vv 


& 


stants of iso- and syndiotactic addition at normal pressure. The val... 
dity of this equation was proved experimentally. by way of producing 
Olymethyl methacrylate/in a pressure range of 2000 7500 atm. The 
vitrification temperature of the polymer dropped with pressure increase, 
Since the igotactic polymer has a vitrification temperature af 50 55°C, 
and the syndiotactic polymer has one in the range of 130--135°C., the 
drop of the vitrification temperature means an increase of the isota-ti- 
Ss Tructure content, and thus, an increase of the value of ki /k, - It was 
found by the determination of density 9 and by taking inte acocunt the 
eo Bae aay ' £ ~ 
relation kk, = a; (e rs @, /e. (2; ~ 9) that kK /k, increases from 0.33 
a* 7 atm to 0.54 at 7500 atm. The igsotactic Structurs content -ncreases 
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from 0.25 at 1 atm to 0.35 at 7500 atm. The differan-s Ay of the xo 
pressibility coeffictents. of the iso- and syndictactic structure was 
found, by way of experimental data, to have the value of 
6.421079 ~ 1.82407! p. A pressure increase leads to a preferential 


formation of the intermediate complex with denser molecular package, 
P. P. Kobeko is mentioned. There are 2 figures. 1 table 


and 5 ref 
erences: 2 Soviet. 2 US, and 1 German. 
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, X 
: M. V. Lomonosova (Moscow State University imeni 
M. V. Lomonosov) 
mong 80" 
SUBMITTED: June 16, 1960 
; | 
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AUTHORS: Berlin, A. A., Kronman, A. Gs, Yanovakiy, D. Mey Kerginy Vas 
TITLE: New Method of Obtaining Graft Copolymers 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 12, 
pp. 1839 - 1844 


the polymers is suggested by the authors. This method pernits to modify 
halogen-containing polymers with polymers having nitrogen-containing 
heterocycles. A case in point for such a reaction is the modification of 
PVC with methylvinylpyridine rubber under the formation of graft copoly- 
mers which are salts of quaternary polymer bases. Vinyl plastics obtained 
from such polymers have an impact strength ten times as high as that 
prepared solely fron polyvinylchloride, Fig.1 illustrates the temperature 
dependence of some thermomechanical properties of some polyvinyl plastics. 
The two-stage formation of trimers is explained. Fig.2 illustrates the 
influence of the rubber content on the properties of polyvinyl plastics. 


TEXT: A new method of obtaining graft copolymers by interaction between xX 
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BO17/2078 
Fig.3 shows the vitrification temperature of polyvinyl plastics as a ie 
function of the admixtures. It is demonstrated that the thermal stability 

of polyvinyl plastics is not impaired by a methylvinylpyridine rubber 

content up to 25%. The method suggested here may be applied to vulcanize 
various halogen-containing polymers with methylvinylpyridine rubber. 

There are 3 figures and 13 references: 9 Soviet and 4 US. 
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AUTHORS: Kargin, V.A., Academician, Topchiyev, A.V., Academician, 
Fentsel', BcoA., Doctor of Chemical Sciences, Polak, L.S., Doctor 
of Physico-Mathematical Sciences, Davydov, B.E., Candidate of 
Chemical Sciences 


TITLE: Semiconductor Properties of Polymer Materials 


PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende- 
leyeva, 1960, No. 5, Vol. 5, pp. 507-514 


TEXT: The authors deal with the problems of developing new classes of poly- Vi 
mers with certain predetermined electrophysical properties necessary for 
industry, particularly semiconductivity. These problems have been one of 
the main subjects of scientific research in the physics and chemistry of 
polymers, An analysis of published works on the conductivity of low-mole- 
cular organic compounds has shown that their semiconductivity properties are 
connected with the 7’ -electrons of the conjugated bonds in aliphatic chains Ps 
3 
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Semiconductor Properties of Polymer Materials 


or rings. "Metal-likeness" is said to be the result of a collection of the 
TT -electrons in a conjugated system, and from this stand-point the polymer 
macromolecules with conjugated double bonds are of particular interest in 
the production of materials having special electrophysical properties, in- 
cluding that of semiconductivity, A list of available data is presented 

on ordinary semiconductors comparing them to the structures and chemical 
features of polymers, _gemicondugtors are characterized by the electrocon- 
ductivity values of 10 --10 ohm -cm ', increasing with an incregse ig, ten- 
perature, and a concentration of the charge carriers of about 10 10 
electrons or electronic "holes" in a om?, It is pointed out that deviations 
from stoichiometry or any irregularity of the chain of the macromolecules'! 
main valencies can have the same effect as admixtures in polymers on their 
semiconductivity, properties. The distance between neighboring energy levels 
being about 10 ev, the sum total of these is regarded as a compact band 
about 1 ev wide and the energy value of the electron can be anywhere within 
this range. This band of energy states ig called a zone. For all solid 
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bodies, i.e., metals, semiconductors and dielectrics, the lower zone of 
electronic levels is the wide, so-called valency zone of the electrans 
fastened to certain atoms, A difference is noted between the listed three 
types of solid bodies when there is a shift to a higher energy level. Semi- 
conductors having no additional levels in the forbidden zone are called 
Semiconductors with self-conductivity. In the presence of an electrical 
field the free electrons and "holes" are the charge carriers. It is pointed 
out thet real bodies always contain admixtures, creating admixture levels in 
the forbidden zone of the semiconductor located either closer to the upper 
or lower zone, in both cases causing the oocurrence of additional admixture 
conductivity. The admixtures are called donor type in the first case and 
acceptor type in the second. It is assumed that any irregularity of the ma- 
cromolecules usually creates acceptor admixtures, The mobility of the 
charge carriers is said to depend on the temperature and concentration of 
the admixtures and to decrease with an increase in the temperature and 
amount of admixture. Special interest is shown in the semiconductor type 
discovered by de Boer (Ref. 3), where part of the atoms of the lattice is re- 
placed by atoms with almost the same size but a difference in valency. The 
method by which they are produced was developed for oxide semiconductors, 
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and consists in adding metals to the sample having a valency differing by a x 
unit of 1 from the valency of the main metal. It is thought possible to 
form new synthetic polymers having semiconductor properties by a similar meh- 
od of introducing metals into the chain of the macromolecule. Ordinary 
polymers have a certain amount of electroconductivity (Re 4,5), which de- 
pends on the temperature, and is expressed by © ~~exp — kT? where Eis a 
certain activation energ » T the absolute temperature, k Pel teuannta con- 
Stant. From this relationship the authors have attempted to solve the 
problem of establishing the connection between the polymer's structure and 
its electrophysical or electroconductivity properties, In solving this 
problem they based their analysis on the known aspects of the electroconduc- 
tivity of low-molecular (including organic) compounds. This was followed 

by the determination of the characteristic features of the polymer struc- 
ture. The problem of electroconductivity in organic polymers was divided 
into two parts: 1) the movement of electrons in the macromolecule, 2) trans- 
fer of electrons (or holes) from molecule to molecule. In the first part, 

an isolated linear macromolecule with the name bonds is analyzed: 


Oard_4/49. 
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H 

| 

‘ - ese. . The exact path followed by the potential of 
H 


the electrical field formed by the electrons and nuclei of this type of sys- 
tem is not known, but the field changes periodically in space, and its peri- 
od is determined by the periodicity of the molecular chain structure. An 
electron is theoretically placed into this field and its movement is regard- 
ed through the Schroedinger equation for an electron in a periodic field, 
the solution of which in this case is said to be the wave functions accord- 


ing to Block (Ref, 6): v= ¥, et hax. ee) is a function depending 


on the wave number "3 and i1s“periodic relativé to x; the magnitude of the 
period is determined’ by the structure of the molecule: by the length of the 
interatomic bonds, etc. This solution causes a zonal structure (Ref. 4,5). 
In calculating these fields the authors state that the theory of disturbance 
of quantum mechanics is used analyzing two extreme cases: a) a strong bond, 
b) a weak bond. It is pointed out that a real macromolecule can have con- 
ductivity if there are electrons in it whith sufficient probability of shift 
under the effect of an external electrical field with its component along 


Cara 5/6 
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the molecular chain. The authors draw the conclusion that the probable nec- 
essary condition for the existence of electroconductivity in a macromole- 
particularly double bonds. It is con- 


gs by alternating the 
The presence of a maximum number 
ecule with a comparatively weak 
the atoms would facilitate the increase in electro- 
conductivity. It is considered expedient to introduce atoms with a rela- 
tively weak bond of the electrons on the outer orbits, in order to decrease 
the width of the forbidden zone. The conductivity is further dependent on 
the migration of the double bonds and thus it is also expedient to increase 
the number of possible migrations of this kind, forming comple cyclic struc- 
tures of conjugated bonds, (e.g., phthalocyanine and the metal compound type). 
In a molecule having quasi-free electrons the possibility of electronic and 
hole-type conductivity is present. The authors attempt to give a rough eva- 
luation of the cases: Thus in the case of a double bond the tT -electrons 
are less firmly attached to the corresponding atoms or group of atoms than 
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the ¢-electrons and more mobile, and thanks to the quantum tunnel effect - 
can overcome the barrier U(r) and move to a neighboring bond with a proba- 
bility p (relative toa unit of time) 


pop exp i — i fen U(r) -—€ far | (A), where Tis the life-span of 
+ 


the electron on a sepdrate bond, -h- = = » L is the width of the potential 
depression, where the electrons are located, mis the electron mass, V is 
its velocity, & is the kinetic energy. The complex function U(r) is replac- 
ed for simplicity by a rectangular potential barrier (Fig.1), then L is de- 
termined by the length of the double bond C=C, U_ is determined by the di- 
mensions of the atom C, U_-~€ by the potential efergy of the most weakly 
bonded electron. Then equation (A) becomes: 


vet exp = = Ly 7 m0 5- zh At Ls p-1978, Uj- es 10 ev = 1078 em/sec, Ni 


we obtain T = 10719 sec. Thus during the time of the electron being locat- 
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-8 
; -15 .. : fe) Pee Xx 
ed on one bond ubout 10 it shifts over at a rate of Vonift 5 10°cm/ 


sec. The given formulas show that due to the strong dependence of 7 on U 
and U -~€, the electrons of the internal orbits forming the polymer mole- 
cule, e** which have a greater. bond energy, will be almost completely local- 
ized and will not be able to participate in the electroconductivity of the 
macromolecule. It is stressed that the problem of the transfer of the charge 
carriers (electrons and holes) from molecule to molecule is a diffioult one. 
It is assumed that the mobility of the charge carriers can be mainly deter- 
mined by the probability of the tunnel gap through the intramolecular bar- 
rierand that high temperatures are necessary so that the electrons can over- 
come these gaps between the macromolecules. The electroconductivity of the 
polymer semiconductor will depend only on the concentration of the charge 
carriers in the first approximation (at a given structure of the polymer). 
The importance of the intramolecular transfers is stressed on the example of 
the benzene molecule, which is an excellent conductor, but liquid benzene 

(a group of these molecules) is an excellent insulator. The actual potential 
barrier between the macromolecules depends on these conditions, i.e., on the 
distance between the macromolecules and their number in a unit volume. The 
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chemical bonds between the molecules and their Space orientation will also 
become relevant factors in future. The optimum conditions for the formation 
and movement of charge carriers in the macromolecule is partly determined by 
the formation of the polymer molecule with polyconjugated and aromatic rings 
in the chain, but the latter do not solve completely the problems of easing 
the intramolecular barrier for them. Further mention is made of the Bigni- 
ficant effect of orientation on the electroconductivity of the polymer. The 
orientation of the polymer molecule also causes severe anisotropy of its prop- 
erties along and across the axis of orientation. As regards the electrocon- 
ductivity, it 1s assumed that dic orientation can lead to two resuits: an increase 
in the number of charge carriers passing in a unit of time through a certain 
transverse cross-section of the polymer semiconductor, and the occurrence of 
severe anisotropy of the conductivity. Ina polymer with regularly-built 
chains the conductivity is present only in the chain molecules. It is sug- 
gested that the conducting elements can be simply arranged parallel to each 
other, and thus create a system with good conductivity along the orienta- "A 
tion axis and a slight conductivity in the perpendicular direction. The most 
expedient conditions are a high degree of regularity and few transverse bonds, 
since the latter would form the most perfected orientation of the polymer 
thread. This type of polymer system should have the best conductivity along 
Card _9. 7 
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ih 


the orientation axis and the highest anisotropy of the conductivity. The au- 
thors discuss the paramagnetic properties of semiconductors, particularly oc- 
curring in their spectra of electronic paramagnetic resonance (EPR). Since 
the integral EPR spectrum is connected with the number of electrons present 
having non-paired Spins in the investigated system, it is assumed that the 

WT -cloud is characterized by a certain non-pairing. The number of particles 
with non-paired spins corresponding to the narrow signal in the EPR spectrum 
of the polymer is about 1018-4019 in one cm?, But these cannot be consider- 
ed charge carriers in polymers with semiconductor properties for the follow- 
ing reason: the electroconductivity increases with ‘he temperature and the con- 
centration of these particles determined by the area of the narrow line 


is assumed that the second wide sig- 
nal might be connected with the electroconductivity. The EPR spectrum is 


» al- 
though not the only, condition for the polymer (especially synthesized or 


processed), to possess semiconductor properties, The presence of a system of 
conjugated double bonds is considered important but not adequate for the for- 


ly be conducting, particu- 
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mers with a system of conjugated bonds in the main chain in two ways: 1) 


acrylonitrile undergoes chemical changes leading to the formation 
mer, the macromolecules of which consist of cyclic chains. 


tem of conjugated bonds i 
larly that of the products of thermal transformation 
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possible to produce poly- 


8 gone into, particnu- 
of pulyacrylonitrile, 


of a poly- 
The given reac- 


tion schemes show that in this type of polymer semiconductivity properties 


can be expected, 


of polyaminoquinone. 
acrylonitrile, 


The authors feel partially 
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justified in assuming that in order to produce 


This corresponds to the theory developed by Semenov (Ref, 7) 
in analyzing the EPR spectra of certain polymer molecules, 


especially that 


When elevating the temperature of processing the poly- 
the narrow signal of the EPR mentioned above 
almostly linearly in the temperature range of 325-600°C. 

previously obtained in the thermal processing of polyvinyl 


increases (Fig, 3) 
Similar data were 
chloride (Ref. 10), 
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Satisfactory semiconductor properties, a strict regularity of the structure K 
of the polymer chains is needed. It is also assumed that polyacrylonitrile 
forms such regular chains, Special interest is felt in orientation as a 
means for increasing the regularity of the structure of polymers anongst 
other possibilities. The authors specify that at the present time several 
new polymer materials, the macromolecules of which have a System of conju- 
gated double bonds, have been produced both in the USSR and abroad. These 
polymers have interesting magnetic properties. In this connection the work 
of Berlin (Ref, 15) is noted in the synthesis of polyaminoquinones, In the 
interaction of chloranil with benzidine Polymers were obtained of the given 
structure, . The authors of this synthesis assume that in this case there 
are not only intermolecular hydrogen bonds, but also bonds of the intracnain 


stability, a high magnetic Susceptibility, a low activation energy, (0,26) 
and © about 107% ohm-!cm=1 at 200¢, Special attention is further paid to 
a the products synthesized by the authors (Ref, 16) of semi-condensation of 

phthalic anhydride with n-phenylenediamine and hydroquinone. The latter are 
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characterized by an electroconductivity of 740" ‘ohwtsea 
tion energy of about 0:6 ev. Roginskiy (Ref.18) mentioned the interesting 
possibilities of using the Semiconducting properties of certain organic poly- 
mers as heterogenic catalysts. Semenev (Ref. 20) Studied this matter further. 

In conclusion the authors point out that the future profound investigation 

of the properties of polymer materials with a system of conjugated bonds, es- i 
pecially those with obvious semiconducting properties, will lead to new pos- \ 
sibilities of creating heterogeneous catalysts with a high selectivity. ‘ 
There are 2 figures, 1 table, 5 structural formulae, 1 diagram, 3 equations 


with an activa- 


and 21 references: 14 are Soviet, 6 English, 1 Belgien, 
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BO15/B064 
AUTHORS: Berestneva, Z. Ya., Konstantinopol'skaya, M. B., 
Kargin, V. A. ~~ 
as “f 
/4 al 
TITLE: The_ Crystallization Mechanism of Colloidal Titanium Oxide 


PERIODICAL: Kolloidnyy zhurnal, 1966, Vol. 22, No. 5. pp. 557-559 


TEXT: In continuation of a previous paper (Ref. 1) the authors investi- 
gate the effect of surface tension'\jat the interface between colloidal | 
particles and intermicellar liquid on the crystallization of titaniun 
dioxide. Since no direct meth 
systems is available, surface tension was changed b 
sition of the intermicellar liquid, and the crystallization process was 
observed by a combination of electron microscopy and electron diffraction 
studies. The colloidal solutions were obtained by adding titanium tetra. —~” 
chloride to doubly distilled water at a temperature from -2° to +1°C, 

and the sol was concentrated with an ultracentrifuge. Practically all 
electrolytes could be removed from the intermicellar liquid by repeating 
this operation (between a2” and +21 C, five to ten times). It was found 


that the removal of the electrolytes from the intermicellar liquid clar: 
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down the rate of crystallization of colloidal titanium dioxide. After 

the removal of electrolytes, the usual electron microscopic images (Fig.1) 

were cbhtained for the spherical celloidal titanium dioxide particles. If, 

instead of water, an organic solvent (benzene, toluene, or heptane) was 

used, electron microscopic images were obtained (Fig. 2) that differed 

only in that the it may be assumed thet 

an essential influence 

ioxide. On the cther 
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(Scientific Research Institute of Physical Chemistry 
imeni L. Ya. Karpov, Moscow) 
2: Satpov, Moscow 


SUBMITTED: February 25, 1960 
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AUTHORS: Kargin, V. A., Academician, Rokhlin, M. I. 
‘ae ase ye Ee 
TITLE: aoe eich ae ch of Science From Polymers\ (Results of the 
nternati i i 
ic) onal Symposium on Macromolecular Chemistry in 
0 
PERIODICAL: Vestnik Akademii nauk SSSR, 1566 he: 9, pp. 18 - 23 


in] 
TEXT: The International Symposium on Macromolecules took place in Moscow 
was organized an 


ivity of 
tigations 
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The Development of Science From Polymers S/030/60/000/009/002/016 
(Results of the International Symposium on BO021/B056 
Macromolecular Chemistry in Moscow) 


of the synthesis of inorganic polymers; A. V. To chiyev on new experi- 

mental data concerning the use of oxidation catalysts for the polymeriza- 
tion of olefines; A. A. Berlin on new Ways of synthesizing polymers 
Z. A. Rogovin on methods or modifying the properties of cellulose and 

other polysaccharides. The authors find that Soviet scientists ought to 7 
pay more attention to the working out of problems of the destruction and 
Stabilization of polymeric substances. The production of apparatus and 

their improvement must be intensified. For the purpose of organizing 


ment are necessary. The Dia-projectors of the type JISTH-55 (LETI-55) and 

the projector of the type TY (PLU) are suggested as fundamental parts 

of the equipment. The erection of a modernly equipped conference building 
5 in Moscow is described as important. First of all, the conference rooms 

of the Presidium of the Academy of Sciences USSR, of the Institut 


institutions of the Academy must be modernly equipped for the purpose of 
organizing conferences. There apc 1 Soviet reference. 
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AUTHORS: Kergin, Vo A-- Academician Koziov of. Y 
EE a 
TITLE: The Temperature of the Vitcification of celluicse \ 


PERLODICAL: Doklady Akademii Hate Sasi e 1988s Vo 
pp 356 ~ 358 (USER) 


ABSTRACT s The authors proceed from the opinion that the vitrifica 
tion temperature Ty and the flow temperature Te of 
its decay temperature - Ag wes shown 


cellulose are nigher than 

py references 4 and 2, Ty may be reanced in rigta 

mers by plastifying additions. The authors applied this 
method to cellulose. They describe the purifi 1 £ 
sulphite cellulcse; which had an average mole 
of 210 426, and the productien of pulverized samples, te 
which triethyl pheny Laminohydroxide yas edded im various 
yuantities 9s plagtifier The samples were compressed 
into tablets at 700 atm and 1602 after which their de 


formation was dynamometrically measured with slowly rising 
temperature. From the salient points of the thermomecha- 

. f : Peo : 

nical curves (Fig 1) the dependence of Ty on the alee ae 


Gard 1/2 content was getermined (Fig 9) and by extrapclation fer 
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The Temperature of the Vitrification of Cellulose Sov /20-130-2- 32/69 


zero-concentration of the plastifier it =220° was found. 
From the turning point of the curve there resulted the 
temperature To, at which the cellulose acquires rubber-like 
elasticity,at 370°. From the fact that Ty is about 40° 
above the temperature at which chemical decomposition of 
cellulose sets~in the physical properties of cellulose are 
explained. There are 2 figures and 5 Soviet references. 
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AUTHORS: Kargin, B. A.-, Academician. Kabanov, V. A.. Zubov, VP... 
and Pap:scY. Me 
TITLE: Pelynerization| of Acetene 7 


PERIODICAL: Deklady Akademii nauk SSSR, 1960, Vol. 134. No. 5: 
pp. 1098-1099 


TEXT: On the basis of an approximate estimation of the thermal effect ¢ 

the polymerization of carbonyl compounds, for instance of acetaldehyde or 
acetone, the authors find that this polymerization is impossible in the 
homogeneous liquid phase. The picture is, however, considerably changed if 

the transition from e moncemeric liquid to a system ef arranged monomer 

molecules is effected in the initial state, i.e. if the entropy of the ; 
initial system is much reduced. One method of molecular arrangemen: is 4 
freezing. Here, the entropy of the system is reduced during erystallization 

by the quantity of the melting entropy. This reduction in entropy gives 

rise to a reduction of the negative polymerization entropy which, at 

sufficiently lew temperatures, may even change its sign in this case a 
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polymer:zation accompanied by a negative thermal effect would be possible 
Guided by such considerations, the authors attempted the polymerization ef 
acetone on tha double bend C==0 by their methed (Refs. 5-7). The experi- 

ments were Garried out in an apparatus and by methods of Refs. 5,6. The 
initiator used was metallic magnesium whose vapors were slowly condensed 

in vacuo together with vapors of carefully dried acetone on a surface 

seoled with liquid nitregen. The ratio acetone : magnesium was about 

200 - i. A Vitrified molesular layer of an acetone-magnesium mixture was 
precipitated as a condensate on the cooled wall. With growing thickness cf ; 


this layer, the temperature of the surface of this vitreous layer finally / 
reaches a vaiue at whith a spontaneous process of ccordin te/regrouping \ 
of monomer molecules i3 setting in In the absence of initiation senters. \ 


this process would lead to a crystallization of the monomeric glass An 
instantaneous polymerization sets in, however, due to the mobility of 

particles originating in the phase transition "diserder - crder" The 

same phenomenon is cbserved in a gradual temperature increase of 
used for the cendensaticn. This leads to the formaticn of the aceto 
polymer, an elastic white substance which is soluble in its cwn mon 
Pelyacstone is very unstable at room temperature. and decomposes int 


ot et 
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é acetone, e.g, when & ound between the fingers. The MCst stable pclymer 


Samples “exig¢n Without Oxygen and meisture for a maximum Of 10.32 yh. 

However, traces of vinyl acetate increased the Stability of the peclymer 

to a certain extent, Qualitative Considerations on the formation mechanism 

of a polymer Chain in an arranged systen of moncmer molecules have 

recently been made by N.ON, Semsnoy (Rey, 8). It appears that Stabilize. 

tion of polyacetone could be achieved by blocking the active snis of ; 
growing Polymer Chains. This indicates that Substances not polymerizing i 
under the usual conditions, might POlymerize if a preliminary regular ) 
arTangement of Molecules of a mcnomer were achieved, @.8., by a Solidifi.- ’ 
cation crystallization, as in the case described above There are & 
references: 5 Seviet and 3 French, 
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AUTHORS: Karg 


TITLE: Structure and Properties of Ipotactic Polyacrylic Acid and 
of Its Salts 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 4, 
pp. 893 - 895 


TEXT: The problem the authors discuss is the study of spatially regular 
synthetic polyelectrolytes which may be used as model substances of ' 
biological polymers. An electron-microscopic examination of the secondary “~~ 
structures of isotactic polyacrylic acid (PAA) and of its salts has been 
made by means of a JEM-5Y apparatus. PAA was obtained by alkaline hydro- 
lysis of isotactic polyisopropyl acrylate. Thermogravimetric study showed 
that PAA crystallizes as a hydrate, with two monomeric members sharing 

one water molecule. The salts were produced by potentiometric titration 
(glass electrodes, Jn-5 (LP-5) tube potentiometer) with Ba(0H)5) NaOH, 
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and (CH,) ,NOH. The following results are given: Tsotactic PAA evaporated 


from 0.01 - 0.0001% aqueous solution upon & colloxylin film showed gimiler 
globuli 4s atactic PAA whose amorphous character was revealed by electron 
aiffraction studies. crystallization occurred after HCl addition so the 
dilute aolution (0.00001 - 9.0001%)- Crystal stacks, spiral pands, and 


media, PAA behaves like 4a spatially regular polymer. Barium salt produced 

from solutions with pH 4-2 - 40.7 exhibited globuli within the entire x 
pH range- Intrinsic viscosity at pH = 5 was 0.07 for PABa» and 0.12 for Y 
PAA. Sodium salt obtained at pH 4-2 - 41.5 showed globuli in the case of a 
low pH, which at pH = 6.15 unrolled as & consequence of increasing dis- 
aociation and intramolecular repulsion of the COO. groups. Fibrils were 
forming: At pH = 7 dissociation was complete; single crystals formed, and 
intrinsic viscosity reached & maximum. At higher PH; the molecule chains 
entangled agains and globuli were observed. In the case of tetramethyl- 
amnonium polyacrylate, fibrils were observed near the neutral point, which 
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resembled the structures of biopolymers, Observation of a tetramethyl- 
ammonium polyacrylate film in polarized light and dry air (40 ~ 60° Cc) 
showed that the film consisted of intergrown rhombic single crystals, 
100p in size, with a folded structure, Cooling down to 20° ¢ initiated 
destruction of the crystals by air humidity. Birefringence vanished, 
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Breakdown and formation of structure in natural proteing in the 
course of their transfer through norporous membranes. Dokl. AN 
SSSR 135 noe6:2421-1424 D 160. (MIRA 13:12) 


1. Moskovskiy gosudarstvennyy universitet im M.V.Lomonosova. 
(Proteins) 
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\S FSO B101/B206 
AUTHORS : Berestnev, V. A., Nagdaseva, I. P., Pogorelko, A. N., 
Kargin, V. A. 
See eae eee 
TITLE: Increase of thermostability of caprone fiber 


PERIODICAL: Khimicheskiye volokna, no. 4, 1961, 26 - 28 


TEXT: The authors discuss the increase of thermostability of caprone 

fiber by oxidation inhibitors. Since an addition of such substances to 
the initial polymer might impair its mechanical properties, the authors 
think it more convenient to apply such inhibitors on the finished fiber \ 
as a protective coat. In this case, the process nay be combined with 
others such as impregnation or dyeing. The authors report on the treatment 
of caprone fiber with aqueous solutions of metal salts. Caprone cord of 
the type 14K (14K) was used for tests. It was immersed in the salt 
solution for 5 - 8 sec, and then dried for 5 min at 115 - 120°C. Cord 
fabric was immersed for the same time in the salt solution, and dried for 

5 min at 132 - 136°C. In a combination with impregnation by latex emulsion, 
the metal salts were directly dissolved in the impregnation solution if 
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the latter was acidic. If it was alkaline, the cord was first treated 
with the salt solution, then with the impregmtion solution. After this 
treatment the cord fibers were heated for 100 hr at 150°C with 2 kg load, 
and tensile strength as well as breaking elongation were measured. Table 
1 gives the results. Since a mixture of CdCl, and CuCl, showed the best 


effect, experiments followed with: (1) 0.035% CuCl, + 0.065% CdCl, ; (2) 


ditto plus impregnation solution of the type P40 (RSh-40); (3) 0.1% 
CuCl, + 0.1% CdCl, ; (4) ditto plus RSh-40; (5) 0.03% CuCl, + CdCl, plus 


impregnation solution on resin-89 basis. Results: (a) The unheated fiber 
had a tensile strength of about 15.20 kg and an elongation of 27.3 - 32.9%; 
(b) the heated, untreated fiber had a tensile strength of 3.1 - 3.28 ke 
and an elongation of about 6.4%; (c) treatment with the solutions mentioned 
produced a tensile strength increase of the heated fiber to 11.46 - 14.49 
kg, and an elongation increase to 15.8 - 18.34%. The authors point out 
that this surface treatment is only effective for thin fabrics exposed to 
oxygen, but not for heavy products such as tires. Treatment of the fibers 
with HS and microscopic investigation (conducted by Ye. S. Aleks eyeva) 
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showed that the fibers were covered only on the surface by metal sulfides.. 
Therefore, this surface treatment of the fibers with metal chlorides pro- 
tects the surface against oxidation, and does not change the other 
mechanical properties of the fiber. There are 2 figures, 2 tables, and 

6 Soviet-bloc references. 3 


’ 


ASSOCIATION: NIIShP (V. A. Berestnev, I. P. Nagdaseva, A. N. Pogorelko); . 
NIFKhI im. L. Ya. Karpova (NIFKhI imeni L. Ya. Karpov) 
(V. A. Kargin) 
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B105/B206 
AUTHOR: Kargin, V. A., Academician, Deputy Chairman 
TITLE: Discussion of the report by M. V. Keldysh 


PERIODICAL: Akademjanauk SSSR. Vestnik, no. 7, 1961, 59-60 


TEXT; The author mentions the development in the field of chemistry and 
particularly of polymeric synthetics during the last three years, and refers 
to the following new problems: Science must find ways of continuously 
improving the properties of high-molecular substances and materials, which 
is necessary for the development of a large polymer industry. However, it 
is still more important to establish a theory for the processing of polymers 
and to find new, highly productive processing methods. Planning of research 
is described as being very incomplete, and the following examples are 
mentioned: The Inatitut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR 
(Institute of High-molecular Compounds AS USSR) in Leningrad develops the 
theory for problems of fiber research. The activity of this Institute can 
only be judged by the good or bad properties of the fibers developed. The 
Institut fizicheskoy khimii Akademii nauk SSSR (Institute of Physical 
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Chemistry AS USSR) in Moscow was made responsible for the state of science 
in the field of coatings. The only criterion for the achievements of this 
Institute is the question as to whether these coatings will be available or 
not. A new Institut polimerov (Institute of Polymers) was established in 
Uzbekistan. If this Institute is able to produce from cotton fibers which 
are not inferior to synthetic ones, it may be considered efficient; if not, 
its existence is not justified. If it were possible to conduct such plan- 
ning, and institutes only dealt with two or three main problems, Soviet 
science would flourish. It is also considered regrettable that instead of 
real large-scale planning, only petty planning is being done, all activities 
being enumerated with indication of development stages, completion dates, 
and results. The manner of coordination is also criticized, and it is 
stated that proper coordination would have to split up research into one 
problem among two or three institutes. These activities would have to be 
discontinued in the remaining institutes and a special institute established, 
respectively. Unsuccessful studies conducted for many decades should be 
discontinued. However, this is almost impossible within the AS USSR on 
account of private interests turning up everywhere, which are difficult to 
eliminate. There are collaborators fulfilling and overfulfilling small 
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Plans to general satisfaction, but nobody notices thut their study is only 
of historical-chemical importance. Cases are known where institutes under- 
took to work in a proposed field and then tried to utilize funds received for 
continuing old research activities. The lack of a special organization for 
apparatus building, and of reserves of reagents igs datrimental to the 
development of science. 


ASSOCIATION: Nauchnyy sovet po vysokomolekulyarnyn soyedineniyam Akademii 
nauk SSSR (Scientific Council of High-molecular Compoundyg of 
the Academy of Sciences USSR) 
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Sly 2 
AUTHORS: Kargin, Vs A.y Kabanov, Ve. A., Mirlina, 5. Ya., Vlasov, A. V. 
TITLE: Isotactic polyacrylic acid and its salts 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 1, 1961, 134-138 


aS 


TEXT: The present paper treats the synthesis of isotactic (stereoregular) 
polyacrylic acid (PAA) and its properties, This PAA, the authors hoped, 
would provide a suitable model corresponding to biological polyelectrolyte 
Systems, PAA was synthesized by the following procedure; Isotactic 
polyisopropyl acrylate (PPA, Ref, 1), prepared by polymerization of iso- 
propyl acrylate, was hydrolized, Hydrolyzation was carried out in various 
mediums: 1, PPA - H,0 ~- KOH, 2, PPA-H,0-methanol ~ KOH, 3. PPA - methanol - 


KOH, 4. PPA - dioxane - KOH, 5. PPA - H,0 - dioxane - KOH, 6. PPA - Pyridine 
~ KOH, 7. PPA ~ 0 - pyridine - KOH, 8. Ppa — dimethyl formamide - KOH, 

9. PPA « propyl alcohol - KOH, 10. PPA - H,0 ~ propyl alcohol - KOH, 

17. PPA ~ propyl alcohol - toluene - KOH, 12. Ppa — H,0 - propyl alcohol ~- 
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~ toluene - KOH, 13. PPA - H,0 - acetic acid - toluenesulfonic acid. The 


degree of hydrolysis was determined by potentiometric titration or by 
titration against phenolphthalein. PAA was precipitated by means of hydro- 
chloric acid, Neutralization of PAA with the corresponding bases yielded x 
the polyacrylates of Na‘, x*, NE,*, N(CH) 4", which were studied under a 
polarization microscope, PAA was alao examined thermogravimetrically and 
by infrared spectroscopy comparing the results obtained with those obtained 
on atactic PAA. The following conclusions were drawn: The Systems 11 and 
hydrolysis of PPA. ‘he diffraction pattern of 
isotactic PAA indicates a crystalline structure, The thermogravimetrical 
study showed that PAA crystallizes as hydrate, two monomeric units of PAA 
binding one molecule H,0, corresponding to a water content of 11.11%. The 


K* and N(CH) ,* salts of the isotactic PAA crystallize in the form of well 
defined Single crystals. The electron-microscopic and electrochemical study 


on isotactic PAA and its salts will be reported in the next Publication of 
the authors, There are 5 figures, 1 table, and 4 references; 1 Soviet-bloc 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. V, Lomonosov) y 


SUBMITTED: July 22, 1960 
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AUTHORS: Kargin, V. A., Mirlina, S. Ya. Kabanov, V. A., Mikheleva, G. aA. 
TITLE: Study on the structure of isotactic polyacrylic acid and its 
salts 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 1, 1961, 139-143 x 


TEXT; The study presented ig of scientific interest, since polyelectrolytes 
represent systems in which insignificant influences produce considerable 
structural and chemical changes, comparable to those met in living nature, 
The experiments were cerried out on isotagtic polyacrylic acid, (PAA) 
(prepared according to Ref, 2) and its Bact, Na* and N(CH,),* salts (obtainea 
by potentiometric titration with the corresponding bases) The electron- 
microscopic studies were performed in a JEM-5Y electron microscope, and 
potentiometric titration in a JN -5 (LP-5) electronic potentiometer. The 
molecular weight (60,000) of the polymer was determined viscosimetrically 
using 0.5 N NaCl as solvent), Preparations for electron-microscopy were 
prepared by evaporating drops of 0.01 - 0.00001% aqueous sclutions of 
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the subetance on suitable carriers. The experimental results were compared 

with the results obtained on atactic PAA. Both isotactic PAA, and its salts, 

and atactic PAA were found to be of two basic structural types: globular 
(compact aggregates of molecules) and fibrilliform. Isotactic PAA and its D> 


Na* and N(CH,),” salts (in contrast to ataotic PAA and ite salts) are able 


to-assume highly regular fibrilliform structures (bands, helixes, single 
crystals) corresponding morphologically to biological polymers. Complete 
dissociation of the ionizing groups or an entirely undissociatad state were 
found to be prerequisite for the formation of secondary crystalline 
structures, even at completely regular arrangement of the . asymmetric atoms 
in the polyelectrolyte chain. Titration of 1% aqueous solution of iso~ 


tactic PAA with NaOH yields a pK = 0.64 and with N(CH, ) ,0H, pK = 1344 
(provided the dissociation constant of the isolated carboxyl group 
Ky = 1974:86, pK = pKi - pK). There are 8 figures and 4 references: 
2 Soviet-bloc and 1 non-Soviet-bloc, 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. VY. Lononosov) 


SUBMITTED: July 27, 1960 , 
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AUTHORS: Slovokhotova, N. A., Ilticheva, Z. F.y Kargin, Vv. A. 
TITLE: Effect of fast eleotrons on the structure of polystyrene 


w 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 2, 196 1947-197 


TEXT: By means of spectroscopic studies the authors attempted to explain the 
character of the structural changes in polystyrene on irradiation with fast 
electrons. The polystyrene films were irradiated in the vacuum (1074 mm Hg) 
at room temperature in a 200 ky electron accelerator tube._ The electron 
spectra and the infrared spectra were taken by meens of mCQ-4 (SF-4) spec- , 
2 trometer and anH-~800 (N-800) spectrophotometer, respectively. MThe authors y 
‘ studied specimens of amor hous polystyrene (I) with a molecular weight of 
600,000 and 1,300,000, and isotactic cr Stalline polystyrene (II). To re- 
move the monomeric and low-molecular fractions, polystyrene was precipitated 
several times from a toluene solution by means of methyl alcohol. For the 
complete removal of the solvent the films were dried in high vacuum. The 
infrared spectrum of non-irradiated (II) essentially differs from that of 
non-irradiated (I). After the irradiation of (II) changes are observed in 
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the spectrum which indicate an amorphization of the erystalline polystyrene. v, 
Instead of the doublet in the zange 1050-1083 em! a band appears at : 
1070 em™!, the maximum at 917 cm7' igs shifted to 906 cm’, the maximum at 
562 om-! is shifted towards lower frequencies; besides, the intensity is re- 
duced. Amorphization of isotactic polystyrene on irradiation | ¢ 
diétinctgy appears at the point where the 917 cm™’ band is shifted. On | 
irradiation of polystyrene with doses higher than 2500 Mrad the contour of 
the spectrum strongly changes at the highly intense 700 cm™! bang and at the 
weak 840 cm7' band. This indicates that double bonds of the type RAC = CHR 
and cis-RCH = RHC are formed in the polymer. Hence, the process of cross- 
linking can be explained by the scheme of L. A. Wall and D. W. Brown (see 
below). According to this scheme the hydrogen released by the rupture of 
neighboring ring of the 


and cross-linking of the neighboring molecules. Conjugate systems with 
double bonds are formed in the main chain of polystyrene. Ye. I. Pokrovakiy 
and M. V. Vol'kenshteyn are mentioned. There are 5 figures, 1 table, and 

‘ 12 references: 5 Soviet-bloc and 7 non-Soviet-bloc. The 3 references to 
English language publications read as follows: L. A. Wall, D. ¥. Brown, 
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